Performance study of phylogenetic methods: (unweighted) quartet methods and neighbor-joining. by St John, K. et al.
   	
    
 
 


  

  
  ﬀ ﬁﬂ
ﬃ !"#$%" & ' ()!%* +%,- .#%)/ 0 1"#%#, 2 '3 ' 2)#" 4 5$6 7/ "#8
9:;<=>?<
@A BCADAEF FGA CADHIFD JK L ILCMANDOLIA APB ACQR AEFLI
DFHST JK UHLCFAFNVLDAS R AFGJSD WUHLCFAF OIALEQEM LES
BHXXIQEM Y KJC BGTIJMAET CAOJEDFCHOFQJE Z [HC APBACQN
R AEFD QEOIHSA L VCJLS CLEMA JK BCJVIAR DQXAD LES A\JIHN
FQJELCT CLFAD ] LES ^ACA OLCAKH IIT SADQMEAS FJ TQAIS DFLN
FQDFQOLIIT CJVHDF CADHIFD SADBQFA FGA DQXA JK FGA DLRBIA
DBLOA Z @A RALDHCA JHFOJR AD QE FACR D JK EHRVACD JK
ASMAD JK FGA FCHA FCAA OJCCAOFIT QEKACCAS VT ALOG R AFGJS
WFCHA BJDQFQ\ADY Z [HC CADHIFD QESQOLFA FGLF FGADA UHLCFAFN
VLDAS RAFGJSD LCA RHOG IADD LOOHCLFA FGLE FGA DQRBIA
LES A_ OQAEF R AFGJS JK EAQMGVJCN` JQEQEM ] BLCFQOH ILCIT KJC
SLFL OJRBJDAS JK DGJCFN FJ R ASQHRNIAEMFG DAUHAEOAD Z
@A DHBBJCF JHC APBACQR AEFLI aESQEMD VT FGAJCAFQOLI CAN
DH IFD FGLF DFCJEMIT DHMMADF FGLF UHLCFAFNOIALEQEM R AFGN
JSD LCA HEIQbAIT FJ TQAIS LOOHCLFA FCAAD ^ QFG IADD FGLE
APBJEAEFQLIIT IJEM DAUHAEOAD Z @A OJEOIHSA FGLF L BCJN
BJDAS CAOJEDFCHOFQJE R AFGJS DGJHIS aCDF V A OJRBLCAS
FJ FGA EAQMGVJCN` J QE QEM R AFGJS LES KHCFGAC DFHSQAS JE IT
QK QF JcACD L SARJEDFCLV IA BCLOFQOLI LS\LEFLMA Z
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lAOJEDFCHOFQEM FGA A\JIHFQJELCT GQDFJCT JK L MCJHB
JK FLPL QD L R L` JC CADALCOG FGCHDF QE OJRBHFLFQJELI
VQJIJMTZ mGA A\JIHFQJELCT BCJ OADD EJF JEIT SAFACR QEAD
CAILFQJEDGQBD LRJEM FLPL ] VHF LIDJ LIIJ^ D BCASQOFQJE
JK DFCHOFHCLI ] BGTDQJIJMQOLI ] LES VQJ OGAR QOLI BCJBACFQAD
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Z lADALCOG JE FCAA CAOJEDFCHOFQJE GLD KJ OHDAS JE
CAOJEDFCHOFQEM LE A\JIHFQJELCT FCAA WBGTIJMAETY HESAC
\LCQJHD JBFQR QXLFQJE OCQFACQL Z rJ^A\AC ] LIR JDF LII
JBFQR QXLFQJE BCJVIAR D JK QEFACADF FJ VQJIJMQDFD LCA stN
GLCS WDAA
n
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KJC L CA\QA^ Y ] DJ FGLF RJDF VQJIJMQDFD HDA
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GAHCQDFQO R AFGJSD JC DHCCJMLFA JBFQR QXLFQJE OCQFACQL Z
Æ
BJBHILC KLR QIT JK BGTIJMAEAFQO GAHCQDFQOD QD VLDAS
JE ÇÈÉÊËÌËÍZ
Æ
UHLCFAF QD LE HECJJFAS VQELCT FCAA KJC
L UHLSCHBIA JK FLPL Z ÎJC RJDF JBFQR QXLFQJE BCJVIAR D ]
QF QD B JDDQVIA FJ SAFACR QEA FGA JBFQR LI FCAA JE L DAF
JK KJHC IAL\AD VT LELITXQEM LII FGCAA BJDDQVIA FCAAD Z
Ï
HLCFAFNVLDAS R AFGJSD OJRBHFA L UHLCFAF HESAC LE
JBFQR QXLFQJE OCQFACQJE KJC ALOG DAF JK KJHC FLPL LES
OJRVQEA FGA UHLCFAFD QEFJ L FCAA JE FGA KHII DAF JK
FLPL Z ÐAOLHDA FGACA LCA Ñ WÒÓ Y UHLCFAFD ] R LET UHLCFAFN
VLDAS R AFGJSD CHE QE Ô WÒÕ Y FQR A ] ^GQOG QD OHCCAEFIT
QRBCLOFQOLI KJC L GHESCAS JC RJCA FLPL Z
rJ^ LOOHCLFA LCA UHLCFAFNVLDAS R AFGJSD LF CAOJEN
DFCHOFQEM BGTIJMAEAFQO FCAADÖ ×E V QJIJMQOLI LBBIQOLFQJED ]
FGA FCHA ] GQDFJCQOLI FCAA QD LIR JDF EA\AC bEJ^E ] ^GQOG
RLbAD LDDADDQEM FGA UHLIQFT JK BGTIJMAEAFQO CAOJEDFCHON
FQJE R AFGJSD BCJVIAR LFQO WVHF DAA FGA DFHST VT r QIIQD
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D L OJEDAUHAEOA ] FGA R AFGJS JK OGJQOA KJC
A\LIHLFQEM GAHCQDFQOD GLD V AAE DQRHILFQJE
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LR QEJNLOQSY DAUHAEOA QD A\JI\AS LIJEM L ÝRJSAIÞ FCAA ]
BCJSHOQEM L DTEFGAFQO DAF JK VQJRJIAOHILC DAUHAEOAD
LF FGA IAL\AD Z tGTIJMAEAFQO CAOJEDFCHOFQJE R AFGJSD
LCA FGAE LDDADDAS VLDAS HBJE GJ^ LOOHCLFAIT FGAT
CAOJEDFCHOF FGA RJSAI FCAA WFGA ÝFCHAÞ FCAAY Z ÐQJIJMQDFD
FTB QOLIIT A\LIHLFA BACKJCR LEOA LOOJCSQEM FJ FGA FJBJN
IJMQOLI LOOHCLOT JK FGA CAOJEDFCHOFAS HECJJFAS FCAA Z mGA
ARBGLDQD JE FJBJIJMT QD SHA FJ FGA VQJIJMQOLI QEFACBCAFLN
FQJE JK FCAA FJBJIJMT LD FGA JCSAC JK BLDF DB AOQLFQJE WJC
MAEA SHBIQOLFQJE Y A\AEFD ] FGLF QD ] CAILFQJEDGQBD LRJEM
DB AOQAD ] MAEAD ] JC JFGAC FLPL Z mJBJIJMQOLI LOOHCLOT QD
FTB QOLIIT RALDHCAS VT FGA B ACOAEFLMA JK ASMAD JK FGA
FCHA FCAA KJHES QE FGA CAOJEDFCHOFAS FCAA WFCHA BJDQFQ\ADY Z
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RJEM SQDFLEOANVLDAS R AFGJSD WR AFGJSD FGLF
FCLEDKJCR QEBHF DAUHAEOAD QEFJ L SQDFLEOA R LFCQP LES
FGAE OJEDFCHOF FGA FCAA KCJR FGLF SQDFLEOA R LFCQP Y ]
EJEA QD R JCA ^ QSAIT HDAS VT VQJIJMQDFD FGLE FGA
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Z sJF JEIT QD QF UHQFA
KLDF Wë WÒì Y KJC Ò FLPL
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Y ] VHF APBACQR AEFLI ^JCb GLD
LIDJ DGJ^E FGLF FGA FCAAD sî OJEDFCHOFD LCA CALDJELVIT
LOOHCLFA ] LD IJEM LD FGA CLFA JK A\JIHFQJE QD EAQFGAC FJJ
IJ^ EJC FJJ GQMG Z rJ^A\AC ] FGACA QD EJ OJRBLCLFQ\A
DFHST JK sî LES UHLCFAFNVLDAS R AFGJSD Z
ï
@A BCADAEF FGA CADHIFD JK L SAFLQIAS ] ILCMANDOLIA
APB ACQR AEFLI DFHST JK UHLCFAFNVLDAS R AFGJSD LES
sî HESAC FGA îHbADN LEFJC RJSAI JK A\JIHFQJE
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[HC CADHIFD QESQOLFA FGLF sî LI^LTD JHFB ACKJCR D FGA
UHLCFAFNVLDAS R AFGJSD ^A APLR QEAS ] QE FACR D JK VJFG
LOOHCLOT LES DB AAS Z @A OJEOIHSA FGLF sî ] LICALST FGA
RJDF BJBHILC SQDFLEOANVLDAS RAFGJS ] DGJHIS VA HDAS LD
L R QEQRHR DFLESLCS QE FGA LDDADDR AEF JK BGTIJMAEAFQO
R AFGJSD  L BCJBJDAS RAFGJS DGJHIS V A OJRBLCAS ^ QFG
sî LES DGJ^E FJ BCJ\QSA L SARJEDFCLVIA LS\LEFLMA J\AC
QF VAKJCA FGLF RAFGJS QD DFHSQAS QE SABFG Z ÎQELIIT] ^A
BCADAEF EA^ FGAJCT LVJHF OJE\ACMAEOA CLFAD JK UHLCFAFN
VLDAS R AFGJSD ^GQOG GAIBD APBILQE JHC JVDAC\LFQJED Z
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QD FGA DQRBIADF  LCbJ\ RJSAI JK VQJRJIAOHN
ILC DAUHAEOA A\JIHFQJE Z ×E FGLF RJSAI ] L Üs
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DAUHAEOA
WL DFCQEM J\AC        ﬀY LF FGA CJJF A\JI\AD SJ^E L
FCAA Z mGA DQFAD WQ ZA Z] FGA BJDQFQJED ^ QFGQE FGA DAUHAEOADY
A\JI\A QESABAESAEFIT LES QSAEFQOLIIT LES FGA EHRVAC
JK OGLEMAD JK ALOG DQFA JE ASMA ﬁ QD L tJQDDJE CLESJR
\LCQLVIA ^ QFG APBAOFLFQJE ﬂﬃ Z
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LES IAF  " VA LE ADFQR LFQJE JK  ] ^ QFG VJFG  LES  "
IALKNILV AIIAS VT L DAF # JK FLPL Z ÎJC ALOG ASMA ﬁ $ % W Y ]
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QD OLIIAS FGA ÝOGLCLOFAC AEOJSQEM JK  ZÞ  AFGJSD KJC
CAOJEDFCHOFQEM FCAAD LCA A\LIHLFAS LOOJCSQEM FJ FGA
SAMCAA JK FJBJIJMQOLI LOOHCLOT JVFLQEAS ] VT OJRBLCQEM
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] FGACA QD L DAUHAEOA IAEMFG 5 W^GQOG SABAESD JE
/ ]  ] ﬂ ] LES
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Y DHOG FGLF / CAOJ\ACD FGA FCHA FCAA
^ QFG BCJVLVQIQFT LF IALDF
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] ^GAE FGA R AFGJS QD
MQ\AE DAUHAEOAD MAEACLFAS JE  JK IAEMFG LF IALDF 5 Z
mGA DAUHAEOA IAEMFG CAUHQCAS VT L R AFGJS QD L DQMN
EQaOLEF LDB AOF JK QFD B ACKJCRLEOA ] V AOLHDA CALI SLFL LCA
JK IQR QFAS IAEMFG WFTBQOLIIT VJHESAS VT L KA^ GHESCAS
FJ L KA^ FGJHDLES EHOIAJFQSADY Z  JRBHFLFQJELI CAUH QCAN
R AEFD LCA LIDJ QRBJCFLEF ] VHF QF R LT VA BJDDQVIA FJ ^LQF
IJEMAC JC HDA RJCA BJ^ACKHI R LOGQEAD ] ^GACALD QF QD EJF
BJDDQVIA FJ MAF IJEMAC DAUHAEOAD FGLE APQDF QE ELFHCA Z
 JEDAUHAEFIT] APB ACQR AEFLI LES LELITFQOLI DFHSQAD GL\A
LFFARBFAS FJ VJHES FGA DAUHAEOA IAEMFGD CAUHQCAS VT
SQcACAEF BGTIJMAEAFQO R AFGJSD Z mGA CLFA LF ^GQOG L
R AFGJS OJE\ACMAD FJ
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LES GLD V AAE L
R LQEDFLT JK BGTIJMAET CAOJEDFCHOFQJE LRJEM VQJIJMQDFD
A\AC DQEOA Z sî QD LE ë WÒì Y LIMJCQFGR FGLF BCJOAASD
VT CABALFASIT BLQCQEM F^J DHVFCAAD WLF aCDF ] L BLQC JK
IAL\AD ; FGACALKFAC AEFQCA DHVFCAADY ] CAB ILOQEM FGLF BLQC
QE KHCFGAC OJRBHFLFQJED ^ QFG L DQEMIA LCFQaOQLI FLPJE
CABCADAEFQEM FGA DHVFCAA ] FGACAVT A\AEFHLIIT CAFHCEQEM
L VQELCT WKHIIT CADJI\ASY FCAA Z sî QD DFLFQDFQOLIIT
OJEDQDFAEF KJC FGA îHbADN LEFJC RJSAI JK A\JIHFQJE Z
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ÇÈÉÊËÌË QD LE
HECJJFAS VQELCT FCAA JE KJHC FLPL Z
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UHLCFAF FGHD
QESHOAD L HEQUHA VQBLCFQFQJE JK FGA KJHC FLPL LES OLE VA
SAEJFAS VT FGLF VQBLCFQFQJE Z ×K FGA FLPL LCA >  ?  @  A ﬀ ]
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 mGA FGCAA BJDDQVIA UHLCFAFD JE KJHC FLPL
>  ?  @  A ﬀ LES FGAQC VQBLCFQFQJE AEOJSQEMD Z
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JK  LES FGA BLFG KCJR > FJ ? QE  SJAD EJF QEFACDAOF
FGA BLFG KCJR @ FJ A QE  Z NUHQ\LIAEFIT] >? B@A ﬀ LMCAAD
^ QFG L FCAA QK FGA DHVFCAA QESHOAS QE  VT FGA KJHC FLPL
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 ] FGAE  QD HEQUHAIT OGLCLOFACQXAS VT O W Y LES OLE
VA CAOJEDFCHOFAS KCJR  QE BJITEJR QLI FQR A
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HLCFAFNVLDAS R AFGJSD JBACLFA QE F^J BGLDAD Z ×E
FGA aCDF BGLDA FGAT OJEDFCHOF L DAF O JK UHLCFAFD JE
FGA SQcACAEF DAFD JK KJHC FLPL Z [EA BJBHILC LBBCJLOG
QD FJ HDA FGA OJRBHFLFQJELIIT QEFAEDQ\A ] VHF DFLFQDFQN
OLIIT DJBGQDFQOLFAS R AFGJS JK ÝRLPQRHR IQbAIQGJJS
ADFQR LFQJEÞ W
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Y Z ×E FGA DAOJES BGLDA ] FGAT OJRVQEA
FGADA UHLCFAFD QEFJ L FCAA JE FGA AEFQCA DAF JK FLPL Z ×E
BCLOFQOA ] FGA QEBHF SLFL LCA EJF JK DH_ OQAEF UHLIQFT
FJ AEDHCA FGLF LII UHLCFAFD LCA LOOHCLFAIT QEKACCAS ] DJ
FGLF UHLCFAF R AFGJSD GL\A FJ aES ^LTD JK GLESIQEM
QEOJCCAOF UHLCFAFD Z  JDF JBFQR QXLFQJE BCJVIAR D CAILFAS
FJ FCAA CAOJEDFCHOFQJE KCJR UHLCFAFD LCA stNGLCS Z
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FQJE Z rJ^A\AC ] ^ QFG FGA APOABFQJE JK
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LII UHLCFAF R AFGJSD ^A APLR QEA SJ BCJ\QSA MHLCLEFAAD
LVJHF FGA ASMAD JK FGA FCHA FCAA FGLF FGAT CAOJEDFCHOF Z
mGADA MHLCLEFAAD LCA APBCADDAS QE FACR D JK ÝUHLCFAF
ACCJCD LCJHES LE ASMA ]Þ L OJEOABF ^A EJ^ SAaEA Z
 JEDQSAC LE ASMA ﬁ QE FGA FCHA FCAA  ; QFD CARJ\LI
SAaEAD FGA VQBLCFQFQJE  B  JE FGA IAL\AD JK # Z  JEDQSAC
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  IALEQEM RAFGJSD ] OLE VA SADOCQV AS QE FACR D JK LE
APBIQOQF VJHES JE FGA EHRVAC JK UHLCFAF ACCJCD LCJHES
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HEQUHA LES OLE VA OJEDFCHOFAS QE BJITEJR QLI FQR A ; VT
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FGLF QF QD QRBCLOFQOLI KJC  ILCMAC FGLE
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MLFAS ^GAFGAC FGADA ACCJC VJHESD LCA DH_ OQAEFIT ILCMA
FJ L\JQS FGA CADJIHFQJE BCJVIAR D AEOJHEFACAS VT FGA O 
RAFGJS LES ] QE BLCFQOHILC ] ^GAFGAC FGA B ACKJCR LEOA JK
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CAOJEDFCHOFQJE R AFGJSD Z ÐAOLHDA RJDF R AFGJSD LCA
FQR ANOJEDHR QEM ] FGA CHEEQEM FQR A QD VCQAT LSSCADDAS ;
JHC LQR ^LD EJF FJ aEANFHEA QRBIAR AEFLFQJED ] VHF
DQRBIT FJ JVFLQE L CJHMG QSAL JK ^GQOG RAFGJSD OLE VA
CHE QE L CALDJELVIA LRJHEF JK FQR A JE L OJE\AEFQJELI
R LOGQEA KJC CALIQDFQO SLFLDAFD Z @A OJRBLCA CHEEQEM
FQR AD LD MLFGACAS JE JHC BILFKJCR D ] LII JK ^GQOG LCA
í
o
4
rX tAEFQHR ××× R LOGQEAD CHEEQEM
!
QEHP Z
mJ LDDADD FJBJIJMQOLI LOOHCLOT] ^A R ALDHCAS FGA
EHRVAC JK FCHA BJDQFQ\AD WASMAD JK FGA FCHA FCAA FGLF LBN
BALC QE FGA CAOJEDFCHOFAS FCAAY Z ÎJC OIALE QEM RAFGJSD ]
^A RALDHCAS FGADA \LIHAD V AKJCA LES LKFAC OIALEQEM Z
ÎJC ALOG CHE JK

4
FCQLID ] ^A CAFLQEAS JEIT FGA R ALE
\LIHAD Z [HC CADHIFD LCA OJRBJDAS JK FGA R ALED KJC ALOG
DAF JK

4
CHED Z
< ﬀ
-

=j
f
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
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k

BLOA IQR QFLFQJED BCAOIHSA HD KCJR DGJ^ QEM SLFL JE
\LCQLEOA Z

H_ OA QF FJ DLT FGLF ] APOABF KJC CHED JE
o
FLPL ]
FGA DFLESLCS SA\QLFQJE ^A JVDAC\AS CAR LQEAS OJEDQDFAEF
LF


p
7
JK FGA R ALE ; ^QFG
o
FLPL ] DFLESLCS SA\QLFQJED
^ACA ILCMAC ] CALOGQEM

4

o
7
JK FGA R ALE Z ×E LII JK JHC
aMHCAD ]
Ï
 sî LES
Ï
 
!
SAEJFA UHLCFAFNOIALEQEM JK
UHLCFAFD SACQ\AS VT IJOLI sî LES VT 
!
] CADB AOFQ\AITZ
< kd ﬀ
;<j ><j
f
 i>=<

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k
mGA FAOGEQUHA HDAS FJ
OJEDFCHOF FGA DAF O JK UHLCFAFD BCJ\QSAS FJ UHLCFAFN
VLDAS R AFGJSD OLE GL\A L DQMEQaOLEF QRBLOF JE FGA
BACKJCR LEOA JK FGADA R AFGJSD Z mGA BGTIJMAEAFQOD
OJRRHEQFT GLD MAEACLIIT APBAOFAS FGLF 
!
^JHIS
BCJSHOA RJCA LOOHCLFA UHLCFAFD FGLE sî Z @A FGACAKJCA
OJRBLCAS 
!
LES sî QE FACR D JK FGA UHLCFAF DAFD ]
O ! LES Oﬃ  ] FGLF FGAT OJRBHFAS Z
Æ
D L CAKACAEOA
BJQEF ] ^A LIDJ APLR QEAS GJ^ MIJVLI sî BACKJCR AS QE
FACR D JK FGA FCAAD QF QESHOAS JE ALOG KJHCFHBIA JK IAL\AD
KCJR FGA sî FCAA Z ÎQMHCA p DGJ^ D FGA BCJBJCFQJE JK
FCHA BJDQFQ\AD QE ALOG JK FGA DAFD JK UHLCFAFD Z
mGA CAILFQ\A BACKJCR LEOA JK IJ OLI sî LES IJ OLI 
!
o
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ÎQMHCA p  tACOAEFLMAD JK UHLCFAFD OJRBHFAS VT IJ OLI 
!
] IJ OLI sî LES QESHOAS VT MIJVLI sî FGLF LMCAA ^ QFG FGA
RJSAI FCAA KJC \LCQJHD EHRVACD JK FLPL LES L DAUHAEOA IAEMFG JK
o
44
Z
Wsî LES 
!
LBBIQAS FJ ALOG UHLSCHBIA JK IAL\AD FJ
ADFQR LFA FGA UHLCFAFDY QD QEFACADFQEM Z
Æ
F FGA GQMGADF
CLFAD JK A\JIHFQJE WAPOABF KJC a\ANFLPJE FCAADY IJ OLI sî
DIQMGFIT JHFBACKJCR D IJ OLI 
!
] VHF FGQD MLB QEOCALDAD
^ QFG QEOCALDQEM EHRVACD JK FLPL Z
Æ
F FGA DAOJES GQMGADF
CLFA JK A\JIHFQJE FGAT LCA QESQDFQEMHQDGLVIA HB FJ í
4
FLPL Z rJ^A\AC ] LF FGA IJ^ADF CLFA JK A\JIHFQJE ] IJ OLI

!
DIQMGFIT JHFB ACKJCR D IJOLI sî ] LIFGJHMG FGA MLB
SAOCALDAD ^ QFG QEOCALDQEM EHRVACD JK FLPL Z ×E MAEACLI ]
FGQD DHMMADFD FGLF UHLCFAFD ^ QFG ILCMA A\JIHFQJELCT
SQDFLEOAD LCA RJCA LOOHCLFAIT QEKACCAS VT sî FGLE VT

!
Z  JCA MAEACLIIT] EAQFGAC 
!
EJC sî SJR QELFAD FGA
JFGAC QE FACR D JK LOOHCLOT ; ALOG GLD L CLEMA QE ^GQOG
QF TQAISD DIQMGFIT VAFFAC UHLCFAF ADFQR LFQJED Z
Æ
OJRBLCQDJE VAF^AAE FGADA DAFD JK UHLCFAFD FJ
FGA UHLCFAFD JVFLQEAS VT HDQEM MIJVLI sî WQ ZA Z] FGA
UHLCFAFD QESHOAS VT FGA sî FCAAY QD LIDJ QEFACADFQEM Z
Æ
F FGA IJ^ADF CLFA JK A\JIHFQJE WAPOABF KJC a\ANFLPJE
FCAADY ] IJ OLI 
!
QD DHBACQJC FJ MIJVLI sî ] LES VJFG
LCA DHBACQJC FJ IJ OLI sî ; GJ^A\AC ] FGA MLB VAF^AAE FGA
FGCAA ^LTD JK OJRBHFQEM UHLCFAF FCAAD ELCCJ^ D ^ QFG
QEOCALDQEM EHRVAC JK FLPL Z
Æ
F FGA R QSSIA CLFA ] FGA
R AFGJSD LCA QESQDFQEMH QDGLV IA WHB FJ í
4
FLPLY ] ^GQIA LF
FGA G QMGADF CLFA ] MIJVLI sî QD OIALCIT DHBACQJC ] LES FGA
MLB VAF^AAE MIJVLI sî LD L UHLCFAF R AFGJS LES FGA
F^J JFGAC UHLCFAF R AFGJSD QEOCALDAD ^ QFG QEOCALDQEM
EHRVACD JK FLPL Z mGHD ] KJC G QMG CLFAD JK A\JIHFQJE WLES
BJFAEFQLIIT KJC LII ILCMA AEJHMG FCAADY ] FGA V ADF UHLCFAF
ADFQR LFJC R LT DQRBIT VA MIJVLI sî Q ZA Z] OJRBHFA FGA
sî FCAA LES HDA QFD UHLCFAFD  W@A EJFA FGLF FG QD ^LT JK
SAaEQEM UHLCFAF FCAAD QD EJF DH QFAS FJ UHLCFAF R AFGJSD ]
LD FGAT ^JHIS FGAE OJRVQEA FGA UHLCFAF FCAAD VLOb QEFJ
FGA sî FCAA ] LES EJFGQEM ^JHIS VA MLQEAS ZY
×E FACR D JK FGA UHLIQFT JK FGA UHLCFAFD JVFLQEAS ] FGA
V ADF LOOHCLOT ^LD JVFLQEAS LF FGA DAOJES GQMGADF CLFA
JK A\JIHFQJE Z
Æ
F FGA IJ^ADF CLFA JK A\JIHFQJE ] JEIT

QE
p
444
DQFAD OGLEMAD JE L\ACLMA ] DJ FGLF ] KJC L DAUHAEOA
IAEMFG JK
o
44
] CJHMGIT p
o
7
JK FGA ASMAD GL\A EJ OGLEMAD
JE FGAR Z mGHD ] LIFGJHMG QF R LT VA BJDDQVIA FJ MHADD
LE ASMA LOOHCLFAIT] FGA V ADF BJDDQV IA CAOJEDFCHOFQJE LF
FGA IJ^ADF CLFA ^ QII JEIT TQAIS LVJHF
Û
o
7
JK FGA ASMAD
LBBCJPQR LFAIT ^GLF FGA VADF B ACKJCR QEM R AFGJS WIJ OLI
sîY JVFLQED Z
Æ
F FGA G QMGAC CLFAD JK A\JIHFQJE ^A
APLR QEAS ] LII R AFGJSD QEOCALDAS QE LOOHCLOTZ
Æ
F FGA
GQMGADF CLFA FGA LOOHCLOT DFLCFD FJ SAOCALDA ^ QFG RJCA
FGLE

4
FLPL Z mGA SAOCALDA QE LOOHCLOT ^ QFG QEOCALDQEM
EHRVACD JK FLPL LF FGA G QMGADF CLFA JK A\JIHFQJE QD
BCASQOFAS VT FGAJCT WQK JEIT KJC QEKJCR LFQJENFGAJCAFQO
CALDJEDY ; GAEOA ] A\AE KJC FGA IJ^AC CLFAD JK A\JIHFQJE ]
LD FGA EHRVAC JK FLPL QEOCALDAD ] FGA LOOHCLOT JK FGA
UHLCFAF ADFQR LFQJED DGJHIS SAOCALDA Z
< k 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
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Æ
IFGJHMG FGA DFLESLCS R ALDHCA JK LOOHCLOT QD
FGA EHRVAC JK FCHA ASMAD QE FGA CAOJEDFCHOFAS FCAA ] FGA
B ACOAEFLMA JK OJCCAOFIT QEKACCAS UHLCFAFD GLD LIDJ VAAE
HDAS LD L DHCCJMLFA
n
í
q
Z rJ^A\AC ] OJCCAILFQJE VAF^AAE
OJCCAOF UHLCFAFD LES ASMAD JK FGA FCHA FCAA CAFHCEAS VT
L R AFGJS GLD EJF V AAE DGJ^E Z @A LSSCADD FGQD QDDHA VT
APLR QEQEM FGA B ACKJCR LEOA JK
Ï
t LES MIJVLI sî ^ QFG
CADBAOF FJ VJFG OCQFACQL Z ÎQMHCAD
U
LES í R LbA QF OIALC
FGLF FJBJIJMQOLI LOOHCLOT QD L RJCA SAR LESQEM OCQFACQJE
FGLE UHLCFAF LOOHCLOT] LES DGJHIS FGACAKJCA V A HDAS
FJ LDDADD B ACKJCR LEOA JK BGTIJMAEAFQO CAOJEDFCHOFQJE
R AFGJSD Z ÐJFG sî LES
Ï
t OLE CAFHCE FCAAD ^ QFG JEIT
p
47
JK FGA ASMAD OJCCAOF KCJR L DAF JK UHLCFAFD FGLF QD
Ú
47
OJCCAOF Z @JCDA TAF ] VJFG R AFGJSD ] APOABF ^GAE
FGA B ACOAEFLMA JK OJCCAOF UHLCFAFD QD OIJDA FJ

447
] OLE
CAFHCE KA^AC FGLE
Ú
47
JK FGA FCHA FCAA ASMAD WQE FGA
OLDA JK O  ] DJR A DHOG FCAAD GLS JEIT
P
47
JK FGA FCHA
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ÎQMHCA
U
 tACOAEF JK FCHA FCAA ASMAD CAOJ\ACAS VT MIJVLI
sî KJC \LCQJHD ﬂﬃ LD L KHEOFQJE JK FGA B ACOAEFLMA JK
OJCCAOF QESHOAS UHLCFAFD KJC í
4
FLPL LES F^J DAUHAEOA
IAEMFGD
P
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ÎQMHCA í  tACOAEF JK FCHA FCAA ASMAD CAOJ\ACAS VT
Ï
t
KJC \LCQJHD ﬂﬃ LD L KHEOFQJE JK FGA BACOAEFLMA JK OJCCAOF
QESHOAS UHLCFAFD KJC í
4
FLPL LES F^J DAUHAEOA IAEMFGD
FCAA ASMADY Z ÐAOLHDA KLQIHCA FJ JVFLQE LF IALDF
u
4
JC
uo
7
JK FGA ASMAD OLE VA HELOOABFLV IA FJ DTDFARLFQDFD ]
UHLCFAFNVLDAS R ALDHCAD JK LOOHCLOT LCA EJF LOOABFLVIA
DHCCJMLFAD KJC FCHA FCAA ASMAD Z
< k+ ,f
;j<j

j<	 <g j
f
-i< i> j<	
k
 AFGJSD FGLF
JB ACLFA VT ADFQR LFQEM UHLCFAFD LES FGAE OJRVQEQEM
FGAR QEFJ L DQEMIA FCAA OLE VA MCALFIT LcAOFAS VT FGA
UHLIQFT JK FGA QEBHF UHLCFAFD Z Î QMHCA
o
DGJ^ D GJ^
Ï
 
RAFGJSD CADBJES FJ QEBHF UHLIQFTZ
Ï
  RAFGJSD ] LD ^AII
LD FGA JFGAC UHLCFAF RAFGJSD ^A DFHST] CAUHQCA L ILCMAC
KCLOFQJE JK OJCCAOF QEBHF UHLCFAFD FGLE FGA KCLOFQJE JK
FCHA FCAA ASMAD FGLF FGAT CAFHCE Z
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ÎQMHCA
o
 tACOAEFLMA JK OJCCAOF QEBHF sî UHLCFAFD )Í Ù
FCHA FCAA ASMAD KJC O sî LES
Ï
 sî KJC DAUHAEOA IAEMFG
aPAS LF p
444
] ^ QFG ALOG MCLBG DGJ^ QEM CHED KJC LII
EHRVACD JK FLPL LES LII L\ACLMA ASMA IAEMFGD Z
< k8 ,
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f
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
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k
mGAJCT BCASQOFD FGLF FGA LOOHCLOT JK
R AFGJSD ^ QII SAMCLSA LD FGA EHRVAC JK FLPL QEOCALDAD
^GQIA DAUHAEOA IAEMFG LES L\ACLMA ASMA IAEMFG WFGA
APBAOFAS EHRVAC JK OGLEMAD KJC L CLESJR DQFA JE ALOG
ASMAY LCA GAIS aPAS Z

BLOA IQR QFLFQJED KJCOA HD FJ DGJ^
JEIT L DLRBIA JK JHC CADH IFD Z Î QMHCA
P
DGJ^ D FGA FJBJIJMN
QOLI LOOHCLOT LOGQA\AS VT LII DQP RAFGJSD LD L KHEOFQJE
JK FGA EHRVAC JK FLPL KJC L DAUHAEOA IAEMFG JK
o
44
LES
KJC FGCAA SQcACAEF L\ACLMA ASMA IAEMFGD Z Î QMHCA
Û
DGJ^ D
FGA DLR A DAF JK CADHIFD KJC L DAUHAEOA IAEMFG JK p
444
Z
Æ
II R AFGJSD SAOCALDA QE LOOHCLOT LD FGA EHRVAC JK FLPL
QEOCALDAD ] A\AE FGJHMG VJFG sî LES
Ï
t DGJ^ LE QEQFQLI
QEOCALDA Z
Ï
  BCJ\QSAD L SQDFQEOF QRBCJ\AR AEF J\AC FGA
O  RAFGJS ] ^GAFGAC FGA UHLCFAFD LCA OJRBHFAS HDQEM

!
JC IJ OLI sî Z
Ï
 
!
LES
Ï
 sî LCA \ACT OIJDA QE BACN
KJCRLEOA ] LIFGJHMG
Ï
 sî DIQMGFIT JHFB ACKJCR D
Ï
 
!
;
DQR QILCIT O sî DIQMGFIT JHFBACKJCR D O 
!
Z [K FGA a\A
UHLCFAF RAFGJSD ]
Ï
t QD FGA V ADF FGCJHMGJHF FGA CLEMA
JK BLCLRAFACD DFHSQAS ] VHF sî OJRBIAFAIT SJR QELFAD QF Z
< k<
9 ?g ->=j;g
f
:

<
f
O  >
f
h
=

k
Ï
  OLE
VA DAAE LD LE QRBCJ\ARAEF FJ FGA O  RAFGJS ] VAOLHDA
O  SJAD EJF B ACR QF ACCJCD LCJHES LET CAOJEDFCHOFAS
ASMAD ] ^GQIA
Ï
  CAOJEDFCHOFD A\ACT ASMA LCJHES ^GQOG
FGACA QD L VJHESAS EHRVAC JK ACCJCD Z ×E ÎQMHCAD
P
LES
Û
^A DGJ^AS BACKJCRLEOA KJC SQcACAEF CLFAD JK A\JIHFQJE
LD FGA EHRVAC JK FLPL \LCQAD ] ^GQOG MQ\AD A\QSAEOA
FGLF
Ï
  RAFGJSD CAFHCE LSSQFQJELI FCHA ASMAD HESAC
RLET OJESQFQJED Z ×E ÎQMHCA
Ú
^A APBIJCA FGA CAILFQ\A
QRBCJ\ARAEF QE ASMA CAOJ\ACT JVFLQEAS JE IJ OLI sî JC

!
UHLCFAFD VT HDQEM L
Ï
  RAFGJS QEDFALS JK FGA O 
RAFGJS Z  HCQJHDIT] FGA QRBCJ\AR AEF JVFLQEAS QE FACR D
JK UHLCFAF LOOHCLOT QD IADD DLFQDKLOFJCT] EA\AC L\ACLMQEM
RJCA FGLE JEA BACOAEF Z
Ï
  BCJ\QSAD FGA RJDF QRBCJ\AN
RAEF ^GAE LIR JDF LII QEBHF UHLCFAFD LCA OJCCAOF ; QESAAS ]
FGQD QD ^GLF FGA FGAJCT LVJHF
Ï
  DHMMADFD Z ×E BLCFQON
HILC ] FGA RJDF QRBCJ\AR AEF JOOHCD LF L G QMG CLFA JK
A\JIHFQJE EJF JHC GQMGADF CLFA ] VHF JHC DAOJES GQMGADF
CLFA ] ^GAE FGA ACCJC CLFA QE QEBHF UHLCFAFD QD LIDJ IJ^ADF Z
< k
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
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k
Æ
IFGJHMG DAUHAEOA IAEMFG LES CLFA JK A\JIHFQJE
GL\A L DFCJEM AcAOF JE FGA LVDJIHFA BACKJCR LEOA JK
BGTIJMAEAFQO R AFGJSD ] FGA CAILFQ\A B ACKJCR LEOA JK sî ]
Ï
t] LES
Ï
 sî QD OJEDFLEF FGCJHMGJHF JHC APBACQR AEFD 
sî QD FGA VADF KJIIJ^AS VT
Ï
t] LES FGAE VT
Ï
 sî Z ÎQMN
HCA
u
BCADAEFD SLFL KJC í
4
FLPL LF FGCAA SQcACAEF CLFAD
JK A\JIHFQJE ] KJC DAUHAEOA IAEMFGD \LCTQEM KCJR
o
44
WL
FTB QOLI IAEMFG Y HB FJ
U
p 
444
WL UHQFA ILCMA IAEMFG Y Z sJFA
FGLF LII R AFGJSD QEOCALDA QE LOOHCLOT ^ QFG QEOCALDQEM
DAUHAEOA IAEMFG WLD APBAOFAS DQEOA LII R AFGJSD LCA
DFLFQDFQOLIIT OJEDQDFAEF HESAC FGA îHbADN LEFJC RJSAIY Z

ﬁ j;?i;;jg
f k
 kd =
i> j<	 g  i>=<

<;
k
mGA FAOGEQUHA HDAS FJ
OJEDFCHOF FGA DAF O JK QEBHF UHLCFAFD BCJ\QSAS FJ
UHLCFAFNVLDAS R AFGJSD OLE GL\A L DQMEQaOLEF QRBLOF JE
FGA B ACKJCR LEOA JK FGADA R AFGJSD Z mGA BGTIJMAEAFQOD
OJRRHEQFT GLD MAEACLIIT APBAOFAS FGLF 
!
^JHIS
BCJSHOA RJCA LOOHCLFA UHLCFAFD FGLE JFGAC RAFGJSD Z
rJ^A\AC ] QE JHC DFHSQAD ] EAQFGAC 
!
EJC sî SJR QELFAD
FGA JFGAC LD L UHLCFAF ADFQR LFJC ; QE DFALS ] 
!
JHFBACN
KJCR D sî JEIT KJC FGA IJ^ADF CLFAD JK A\JIHFQJE ] ^GACALD
sî OIALCIT JHFB ACKJCR D 
!
KJC GQMGAC CLFAD Z ÐAOLHDA
Û
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OOHCLOT JK \LCQJHD R AFGJSD LD L KHEOFQJE JK DAUHAEOA IAEMFG KJC í
4
FLPL Z
Ú
JHC JVDAC\LFQJED SQcAC KCJR FGA CAOAQ\AS ^ QDSJR QE
FGA aAIS ] ^A JcAC FGA KJ IIJ^ QEM BJDDQVIA APBILELFQJE Z
×E ALCIQAC DFHSQAD
n
4
q
] FGA BACKJCR LEOA JK 
!
LES
sî LD UHLCFAF ADFQR LFJCD ^LD DFHSQAS VT APBIQOQF IT
DQRHILFQEM A\JIHFQJE JE KJHCNFLPJE FCAAD Z rACA ] ^A GL\A
DQRHILFAS A\JIHFQJE JE ILCMAC FCAAD LES FGAE IJJbAS
LF FGA UHLCFAFD SAaEAS VT FGADA ILCMAC FCAAD Z  JJS
BACKJCR LEOA JE UHLCFAFD SCL^E KCJR L ILCMA FCAA QD EJF
FGA DLRA LD MJJS BACKJCR LEOA JE UHLCFAFD SCL^E KCJR
L RHOG DR LIIAC DLRBIA DBLOA Z @ GQIA QF QD B JDDQVIA FJ
DLRBIA KJHCNFLPJE RJSAI FCAAD DJ LD FJ BCJSHOA FGA
DLR A bQES JK UHLCFAFD ^A ML\A LD QEBHF FJ JHC R AFGJSD ]
FGA DFHSQAD QE
n
4
q
SQS EJF HDA DHOG L DLRBIQEM DFCLFAMTZ
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rJ^ CJVHDF LCA UHLCFAFNVLDAS R AFGJSD ^ QFG
CADB AOF FJ ACCJCD QE O Ö mGA O  RAFGJS QD FGA IALDF
CJVHDF Z
Ï
  RAFGJSD BCJ\QSA DJR A ACCJC FJIACLEOA ]
DH_ OQAEF FJ CAOJ\AC LSSQFQJELI FCHA ASMAD A\AE HESAC
GQMG CLFAD JK A\JIHFQJE LES KJC RJSACLFA EHRVACD JK
FLPL Z rJ^A\AC ] V JFG JK FGADA R AFGJSD LCA QEKACQJC FJ
Ï
t QE FACR D JK ACCJC FJIACLEOA ] A\AE FGJHMG
Ï
t LIDJ
KLQID FJ MAF L MJJS ADFQR LFQJE JK FGA FCHA FCAA ^GAE O
GLD IADD FGLE LVJHF
uo
7
LOOHCLOT WKJC Ò ' í
4
Y Z Î QELIIT]
QE JHC APBACQR AEFD ] sî ^LD LI^LTD LF IALDF LD LOOHCLFA
LD
Ï
t LES EALCIT LI^LTD RHOG VAFFAC Z mGHD ] FGA CALDJE
UHLCFAF RAFGJSD KLQI FJ CAOJ\AC MJJS FCAAD QD
ß
äË FGLF
FGA QEBHF SQDFLEOA R LFCQP QD FJJ EJQDT KJC LET R AFGJS
FJ CAOJ\AC L MJJS ADFQR LFA JK FGA FCHA FCAA Z
 k+

i
ff
j
f
 <j

;
k
sî ^LD OIALCIT FGA KLDFADF
R AFGJS FADFAS Z
Ï
  LES
Ï
t RAFGJSD RHDF OJRBHFA
LII Ñ WÒ
Ó
Y UHLCFAFD LES GAEOA RHDF FLbA Ô WÒ
Ó
Y FQR A Z

!
NVLDAS R AFGJSD LIDJ OJEDFCHOF UHLCFAFD FGCJHMG APN
BAEDQ\A ADFQR LFQJE RAFGJSD ] FGA CHEEQEM FQR A JK ^GQOG
QEOCALDAD DGLCBIT ^ QFG QEOCALDQEM DAUHAEOA IAEMFG Z mGHD
Ï
 
!
LES
Ï
t ^ACA VT KLC FGA DIJ^ADF JK FGA R AFGJSD
FADFAS ] DIJ^ AEJHMG FGLF CHEEQEM FGAR JE RJCA FGLE
L GHESCAS FLPL LBBALCD QEKALDQVIA LF BCADAEF Z @ QFG
SAKLHIF DAFFQEMD ]
Ï
t FLbAD RJCA FGLE p
44
SLTD JK OJRBHN
FLFQJE FJ LELITXA FAE CHED JK FAE FCQLID ALOG KJC L DQEMIA
DAF JK BLCLR AFACD JE
Ú
4
FLPL ^ QFG L DAUHAEOA IAEMFG
JK
o
44
Z ×E OJEFCLDF ] sî SQDBLFOGAD FGA DLR A LELITDQD
QE LVJHF
U
4
R QEHFAD Z ÎJC FGQD CALDJE ] ^A GL\A JR QFFAS
LET OJRBLCLFQ\A CADHIFD KJC FGA
Ú
4
NFLPJE SLFLDAFD Z [HC
KHFHCA CADALCOG ^ QII APLR QEA FGADA ILCMAC SLFLDAFD Z
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[HC APBACN
QR AEFD OIALCIT ADFLV IQDG L IQEALC JCSAC JK LOOHCLOT KJC
FGA R AFGJSD ^A DFHSQAS WAPOABF HESAC \ACT IJ^ CLFAD
JK A\JIHFQJE Y  sî WLBBIQAS MIJVLIIT Y QD FGA BCAKACCAS
R AFGJS ] ^ QFG
Ï
t LD L OIJDA DAOJES ] FGA
Ï
  RAFGJSD
DQME QaOLEFIT V AGQES
Ï
t] LES FGA O  RAFGJSD DJR A^GLF
VAGQES FGA
Ï
  RAFGJSD Z mGA BLCFQOHILC FAOGE QUHA HDAS
FJ QEKAC UHLCFAFD LIDJ GLD LE QEHAEOA JE FGA UHLIQFT JK
FGA FCAAD JVFLQEAS VT FGA UHLCFAF R AFGJSD ] ^ QFG
Ï
 sî
JKFAE VAFFAC FGLE
Ï
 
!
LES O sî JKFAE VAFFAC FGLE
O 
!
WLF IALDF KJC ILCMA AEJHMG FCAAD ^ QFG RJSACLFA
FJ GQMG CLFAD JK A\JIHFQJE Y Z
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k
@ GT SJAD sî JHFB ACKJCR FGA UHLCFAF R AFGJSD FGCJHMGN
JHF FGA BLCLR AFAC DBLOA ^A APLR QEAS WAPOABF JE DJRA
a\ANFLPJE FCAADYÖ
Æ
BJDDQVIA APBILELFQJE QD FGLF JHC
HBBAC VJHESD JE FGA OJE\ACMAEOA CLFAD JK OIALE QEM
RAFGJSD WLES GAEOA LIDJ JK FGA O  RAFGJSY LCA CALDJEN
LVIT FQMGF ] ^GACALD FGA B ACKJCR LEOA JK sî OIALCIT SJAD
EJF R LFOG QFD OHCCAEF VADF HBBAC VJHES Z ×ESAAS ] FGA
DGLCB SAMCLSLFQJE QE LOOHCLOT FGLF ^A DAA QE OIALE QEM
RAFGJSD ^ QFG QEOCALDQEM EHRVACD JK FLPL DHMMADFD FGLF
JHC VJHESD LCA FQMGF Z ×E OJEFCLDF ]
Ï
t LES sî SAMCLSA
KLC RJCA MCLOAKH IIT] LES JEIT ^GAE FGA CLFA JK A\JIHFQJE
QD OIJDA FJ DLFHCLFQJE Z mGHD ] FGA FCHA OJE\ACMAEOA CLFAD
JK
Ï
t LES sî RLT EJF VA UHQFA LD BJJC LD FGLF JK FGA
OIALE QEM R AFGJSD Z
×K sî LES
Ï
t GL\A FCHA OJE\ACMAEOA CLFAD FGLF LCA
IJ^AC FGLE FGA OHCCAEF HBBAC VJHES ] ^GLF QD FGA CALDJEÖ
mGA MJJS BACKJCR LEOA JK
Ï
t LD L UHLCFAF R AFGJS SJAD
EJF DAAR FJ CADHIF KCJR QFD HDA JK 
!
NVLDAS UHLCFAFD ]
DQEOA VT FGLF CALDJEQEM
Ï
 
!
DGJHIS SARJEDFCLFA L
OJRBLCLVIA QRBCJ\AR AEF J\AC
Ï
 sî W^GQOG QF SJAD
EJFY Z mGHD FGA CALDJE KJC FGA VAFFAC V AGL\QJC JK
Ï
t
RHDF IQA QE FGA R LEEAC QE ^GQOG QF OJRVQEAD UHLCFAFD Z
@A DHDB AOF FGLF FGA QDDHA QD BLCFIT FGLF FGA O  LES
Ï
  RAFGJSD BILOA FJJ DFCQEMAEF L CAUHQCAR AEF JE
FGA ASMAD ; VT OJRBLCQDJE FGA
Ï
t RAFGJS BILOAD EJ
LVDJIHFA CADFCQOFQJE Z mGHD ] ^A DHDB AOF FGLF FGA LVQIQFT
JK sî LES
Ï
t FJ GLESIA SQDFLEOA SLFL FGLF GL\A
DQMEQaOLEF ACCJCD IQAD QE FGA DBAOQaO FAOGEQUHAD ALOG
HDAD FJ OJEDFCHOF FCAAD LES FGA KLOF FGLF EAQFGAC BILOAD
APOADDQ\AIT DFCQOF VJHESD JE ACCJCD Z
mGQD QE QFDAIK R LT GAIB APBILQE ^GT
Ï
t JHFBACKJCR D
FGA JFGAC UHLCFAF R AFGJSD ^A DFHSQAS ] VHF QF SJAD EJF
APBILQE ^GT sî JHFB ACKJCR D
Ï
tZ [HC OJE` AOFHCA QD
FGLF R AFGJSD FGLF JBACLFA VT OJRVQEQEM UHLCFAFD SJ
EJF RLbA HDA JK LII L\LQILVIA QEKJCR LFQJE  ^A DHMMADF
FGLF UHLCFAFNVLDAS R AFGJSD R LT VA QRBASAS VT FGAQC
\ACT DFCHOFHCA ] QE GL\QEM FJ SAOQSA FGA FCAA VLDAS JE
UHLSCHBIAD JK FLPL ] ^ QFGJHF CAKACAEOA FJ FGA JFGAC FLPL Z
mGADA JVDAC\LFQJED DHMMADF FGLF UHLCFAF R AFGJSD ] QK
FGAT LCA FJ VA OJRBAFQFQ\A ^ QFG MIJVLI sî ] OLEEJF LcJCS
FJ B ILOA LVDJIHFA ACCJC VJHESD ] VHF EAAS FJ V A AP QV IA
QE OJRVQEQEM UHLCFAFD QEFJ L DQEMIA FCAA JE FGA KH II DAF
JK FLPL Z ÐAOLHDA JK FGA ILOb JK OJCCAILFQJE VAF^AAE
UHLCFAF LOOHCLOT LES ASMA LOOHCLOT] DAAbQEM FJ CALIQXA
FGA R LPQRHR EHRVAC JK UHLCFAFD R LT EJF BCJSHOA FGA
u
VADF FCAAD AQFGAC Z mGACAKJCA ] FJ SADQME L UHLCFAF RAFGJS
^ QFG MJJS BACKJCRLEOA WCALOGQEM JC QRBCJ\QEM HBJE
sî  D B ACKJCRLEOAY ] DAAR D FJ CAUHQCA VJFG AP QVQIQFT LES
MCALFAC DJBGQDFQOLFQJE FGLE FGA OHCCAEF UHLCFAF R AFGJSD
HFQIQXA Z Î QELIIT] UHLCFAF R AFGJSD VLDAS JE R LPQRHR
IQbAIQGJJS R QMGF JHFB ACKJCR MIJVLI sî ^GAE FGA SLFL
LCA MAEACLFAS QE L RJSAI WJFGAC FGLE FGA îHbADN LEFJC
RJSAIY KJC ^GQOG DFLFQDFQOLIIT OJEDQDFAEF SQDFLEOAN
ADFQR LFQJE FAOGEQUHAD SJ EJF AP QDF ] TAF KJC ^GQOG
R LPQRHR IQbAIQGJJS CAR LQED DFLFQDFQOLIIT OJEDQDFAEF Z ×E
FGADA OJESQFQJED ]
Ï
t QE BLCFQOHILC R LT JHFB ACKJCR sî Z
@A OJEOIHSA ^ QFG FGA KJIIJ^ QEM OJRRAEFD LVJHF
LIMJCQFGR SADQME LES BACKJCR LEOA DFHSQAD QE BGTN
IJMAEAFQOD Z ÎCJR FGA BACDB AOFQ\A JK APB ACQR AEFLI
B ACKJCR LEOA DFHSQAD LES LIMJCQFGR SADQME ] sî DGJHIS
V A CAMLCSAS LD L HEQ\ACDLI IJ^ADF OJRRJE SAEJR QELFJC
QE BGTIJMAET CAOJEDFCHOFQJE LIMJCQFGR D Z ×FD DBAAS
R LbAD QF ALDT FJ HDA HESAC LII OQCOHR DFLEOAD ; QFD FJBJN
IJMQOLI LOOHCLOT R LbAD QF LE LOOABFLV IA DFLCFQEM BJQEF
KJC FCAA CAOJEDFCHOFQJE QE VQJIJMQOLI BCLOFQOA Z @A DHMN
MADF FGLF L BCJBJDAS R AFGJS DGJHIS V A OJRBLCAS ^ QFG
sî LES LVLESJEAS QK QF SJAD EJF JcAC L SARJEDFCLV IA
LS\LEFLMA J\AC sî KJC DHVDFLEFQLI DHVBCJVIAR KLR QIQAD Z
9 ?
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